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ABSTRACT 

Objective: We examined the association of different 
chronic physical and mental conditions, individually or 
comorbidly on health-related quality of life (QoL) in 
Chinese children aged <14 years in Hong Kong. 
Design: Population-based cross-sectional survey. 
Participants: Approximately 7500 Chinese children 
aged <14 years in Hong Kong. 
Interventions: Nil. 

Primary and secondary outcome measures: 

Various health concepts of validated Chinese version of 
Child Health Questionnaire (CHQ), a health-related QoL 
questionnaire in children. 

Result: There was significant association of physical 
and mental health conditions, either individually or 
comorbidly, on the various concepts of CHQ. Children 
with mental health problems were apparently more 
affected than those with physical health problems. 
Chronic renal disease and congenital malformation were 
the physical health conditions associated with the lowest 
scores in CHQ concepts in children aged 5-10 years and 
aged 10-14 years, respectively. Behavioural problem was 
the mental health condition associated with the lowest 
score in CHQ concepts in both age groups. 
Conclusions: Our study shows important information 
concerning the prevalence of different health conditions 
and its association, either individually or comorbidly 
on the QoL in a representative sample of Chinese 
children in HK. 



INTRODUCTION 

The WHO (1948) defines health as 'a state 
of complete physical, mental and social well- 
being and not merely the absence of disease 
or infirmity'. There has been an increasing 
use of health-related quality of life (HRQoL) 
assessment tools to assess the full impact of 
physical illness in both children and adults 
to guide the attainment of possible highest 
standard of health at individual, societal and 
population level. Data from representative 
population sample for comparison of 
the impact of various conditions and for 



ARTICLE SUMMARY 



Article focus 

■ To explore any association between chronic phys 
ical and mental health conditions and quality of life 
(QoL) in Chinese children aged <14 years. 

■ To compare the attributing effect of isolated 
physical health condition versus isolated mental 
health condition on various concepts of Child 
Health Questionnaire (CHQ), a validated QoL 
questionnaire commonly employed in children. 

■ To examine the effect of comorbid physical and 
mental health conditions on CHQ. Any effect on 
QoL in Chinese children aged <14 with comor- 
bidly health condition. 

Key messages 

■ There was significant association of physical and 
mental health conditions, either individually or 
comorbidly, on the various concepts of CHQ in a 
representative sample of Chinese children aged 
<1 4 years in Hong Kong. 

■ Children with mental health problems were 
apparently more affected than those with phys- 
ical health problems. 

■ Chronic renal disease and congenital malformation 
were the physical conditions associated with the 
worst QoL in children aged 5-10 years and children 
aged 10-14 years, respectively, while behavioural 
problem was the mental health conditions asso- 
ciated with the worst QoL CHQ in both age groups. 

measurement of the impact of having more 
than one condition on health and well-being 
are needed to provide surveillance frame- 
work for promotion and preventive health 
programmes of population health. 1 While 
there have been substantial studies that 
focused on a particular physical illness on 
QoL of individual patients, studies of the 
impact on QoL due to multiple conditions 
which occur more commonly in children 1 or 
older people 2 were scarce and furthermore 
there is no report on Chinese children. We 
therefore conducted a study to examine the 
association of different physical and mental 
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ARTICLE SUMMARY 



Strengths and limitations of this study 

■ One of the largest studies using a child self-report QoL 
measure in a population-based study. 

■ Use of both child self-report when age warranted and parent 
reported for younger ages within a study with fairly concurrent 
result is another substantial strength. 

■ Parental reports of physician diagnosed health conditions 
might underestimate the prevalence of various health 
conditions. 

■ Possibility of over-rating about certain health concepts like 
family activities, family cohesion as it was difficult to keep 
absolute confidentiality in children aged 10-14 years who 
reported CHQ themselves due to in general small household 
size in Hong Kong. 

■ Our study result may not be directly applicable to Chinese else- 
where as the living environment and standard, societal influ- 
ence, social value, etc are different. 



conditions, individually or comorbidly, on the general 
health (GH) and well-being of Chinese children in 
Hong Kong (HK). 

METHODS 

Sampling strategy and sample size 

The Child Health Survey (CHS) was a population-based 
cross-sectional in-person household health survey of 
Chinese children aged <14 years in HK. The survey was 
carried out from September 2005 to August 2006. The 
target sample size was set to be approximately 7500 sub- 
jects. Details of sampling methodology are delineated in 
CHS Report 2005-2006, Department of Health, HK. 3 In 
brief, sampling units were selected using systematic repli- 
cated samples based on the frame of quarters main- 
tained by the Census and Statistics Department at the 
first stage. At the second stage, households with children 
aged <14 residing were selected for the interview and 
all children aged <14 in the sampled households 
were included. The survey was approved by the Ethics 
Committee of Department of Health, HK. Written 
consent was obtained from parents. 

Survey instruments 

We obtained information from a parent as proxy 
respondent for children aged under 11, and both dir- 
ectly from the child and from a parent for those aged 
11-14. We conducted face-to-face interview with parents 
of all participants to obtain household, family and per- 
sonal demographic characteristics. We measured the GH 
status using the Child Health Questionnaire (CHQ). 
CHQ was developed in the USA for the measurement of 
physical and psychosocial well-being of children aged 5 
and older. 4 Parents of children aged 5-10 completed 
the validated Chinese version of the CHQ-parent form 
CHQ-PF50 and children aged 11-14 completed the 
validated Chinese version of the CHQ-child form 



CHQ-CF87, respectively, without the help of the inter- 
viewer. 5 The CHQ-PF50 and CHQ-CF87-consist of 50 
and 87 items, based on which 14 multidimensional 
health concepts are measured. These concepts include: 
GH perceptions, physical functioning (PF), role 
functioning-emotional (RE), role functioning- 
behavioural (RB), role functioning-physical (RP), bodily 
pain (BP), general behavioural (BE), mental health 
(MH), self-esteem (SE), family activities (FA), family 
cohesion (FC), parental impact-emotional (PE), paren- 
tal impact-time (PT) and change in health (CH). The 
two concepts, RE and RB are combined into one, 
namely role functioning-emotional and behavioural 
(REB) in the CHQ-PF50. Two concepts, PE and PT, are 
not applicable for CHQ-CF87 as the questionnaire is 
answered by the children themselves. These health con- 
cepts comprise multiple items or a single item. With the 
exception of the GH scale, the global behaviour item 
and the family cohesion item, the response to these 
items are based on a 4-week recall period. The response 
options of each item vary from 4-6 levels. For concepts 
with multiple items, the responses to the items are 
summed up and transformed to a scale that ranges from 
0 (lowest possible score indicating the worst health) to 
100 (highest possible score indicating the best health). 
Family cohesion, the only health concept comprising a 
single item in both CHQ-PF50 and CHQ-CF87, is also 
transformed to a 0-100 scale. We did not analyse CH in 
our study as this health concept was not validated in our 
previous Chinese version. We included questions on the 
prevalence of selected important chronic health condi- 
tions that had ever been diagnosed by a doctor, which 
included cardiorespiratory conditions, growth and endo- 
crine conditions, neurological and developmental condi- 
tions, blood, oncology, immunology conditions, etc. The 
choices of these health conditions were based on local 
expert opinion, available local and overseas data on 
disease prevalence and CHSs of other countries. 6 

Statistical methods and analysis 

We described the population characteristics with propor- 
tions and means and estimated the prevalence of 
chronic health conditions by age group of 5-10 years 
and 11-14 years. We used hierarchal linear regression 1 
to explore the associations between chronic health con- 
ditions with each concept of the CHQ of the two age 
groups in two separate analysis. We put the physical and 
mental conditions as independent variables and as con- 
founder. Each concept of the parent-reported or self- 
reported CHQ as dependent variables into the model 
with adjustment of potential confounders including 
child's gender and age, parents' martial status, parents' 
employment status and parents' education level. The 
size of the unstandardised regression coefficients indi- 
cated the mean difference between participants with 
that particular health condition and those without that 
health condition. The lower the score for CHQ concept, 
indicating worse health status as attained by the 
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participants with a particular health condition compared 
with those without it, the more negative value would be 
the regression coefficients, p Values of <0.05 were con- 
sidered as significant. Analyses were conducted using 
SAS Software, V9.1. (Cary, North Carolina, USA). 

We used multiple analyses of variance (MANO\A) to 
evaluate the attributing effect of isolated physical health 
condition and that of isolated mental health condition 
on various concepts of the CHQ when compared with 
children without any health conditions. We also 
employed MANOVA to examine the effect of comorbid 
physical and mental health conditions on various con- 
cepts of CHQ. We categorised the participants into 
three groups: reported either one physical or one 
mental health condition; reported two comorbid phys- 
ical and mental health conditions and reported three or 
more comorbid physical and mental health conditions. 
We adjusted the potential confounders including child's 
gender and age, parents' marital status, parents' employ- 
ment status and parents' educational level. A p value of 
<0.01 was used in the post hoc tests following the 
MANOVA. 

RESULTS 

The demographic characteristics of the sample are 
shown in table 1. There were 3223 children (1541 girls 



and 1682 boys) aged 5-10 years (mean 7.8±1.7 years) 
and 2657 children (1268 girls and 1389 boys) aged 
11-14 years (mean 12.5±1.2 years). There were slightly 
more parents had no or primary level of education 
for the younger age group than the older age group 
(7.9% vs 13.3%). 

Table 2 shows the prevalence of health conditions 
tabulated by age group and gender. Mild-to-moderate 
vision problems (including short-sightedness, long- 
sightedness, astigmatism and colour-blindness), allergic 
rhinitis, eczema, food allergies and asthma were the top 
five health conditions reported in both age groups. 
Vision problems were more prevalent in women and in 
the older age group. Allergic rhinitis, food allergies and 
asthma were more prevalent in men in either age group. 
The prevalence of eczema was similar across either sex 
in children aged 5-10 years but more prevalent in 
women aged 11-14 years. Attention deficit hyperactivity 
disorder (ADHD) and then developmental delay were 
the commonest mental health conditions reported in 
both age groups with the conditions more prevalent in 
men than women. 

Table 3 categorises the participants by age and by the 
number of reported health conditions: no physical or 
mental health condition; reported either one physical 
or one mental health condition; reported two comorbid 
physical and mental health conditions and reported 



Table 1 Demographic characteristics of children of the two age groups 




5-10 years 


11 -14 years 




(n=3223) 


(n=2657) 


x 2 


Characteristics 


N (%) 


N (%) 


p Value 


Sex 






0.996 


Female 


1541 (47.8) 


1268 (47.7) 




Male 


1682 (52.2) 


1389 (52.3) 




Age 








Mean (SD) 


7.8 (1.7) 


12.5 (1.1) 




Parent marital status 






0.037 


Single 


4(0.1) 


2(0.1) 




Married 


3036 (94.2) 


2456 (92.4) 




Divorced/separated 


121 (3.8) 


119 (4.5) 




Widow 


46 (1 .4) 


62 (2.3) 




Cohabitant 


8 (0.3) 


13 (0.5) 




Missing 


8 (0.3) 


5 (0.2) 




Mother working status 






0.183 


Yes 


1528 (47.4) 


1196 (45.0) 




No 


1647 (51.1) 


1421 (53.5) 




Missing 


48 (1 .5) 


40 (1.5) 




Father working status 






0.003 


Yes 


2902 (90.0) 


2303 (86.7) 




No 


167 (5.2) 


183 (6.9) 




Missing 


154 (4.8) 


171 (6.4) 




Highest education level of parents 






<0.0001 


No and primary 


256 (7.9) 


354 (13.3) 




Secondary and matriculation 


2348 (72.9) 


1950 (73.4) 




Tertiary 


578 (17.9) 


315 (11.9) 




Missing 


41 (1.3) 


38 (1.4) 
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To l-\ 1 q O Prox/alonpo r\i c r^o/^if i/"* hoo Ith /~ k /~inHitionc h\/ one 
1 ctUlfci ^ r IcVcllcllUc Ul bpyuiMU McdllM UUilUIUUllo Uy dyfc 


group and gender 












5-10 years 






11—14 years 








n (%) 






n (%) 






Female 


Male 


Female 


Male 


Health concern 


(n=1541) 


(n=1 


Do2) 


(n=1268) 


(n=1 


389) 


Mental 














Developmental delay or mental retardation + 


■i -i /O ~7-\ 
\ \ {U./\ 


19 


(1.13) 


6 (0.47)* 


19 


(1.37)* 


learning problems 














Attention Deficit Hyperactivity Disorder 


10 (O.OO) 


25 


(1.49)* 


4 (0.32) 


12 


(0.86) 


Behavioral problems 


1 (O.Ob) 


11 


(0.65)* 


4 (0.32) 


8 


(0.58) 


Anxiety problems + depression 


O /O H 0\ 

3 (0.19) 


o 


^U. I c.) 


5 (0.39) 


A 


/f) OQ\ 


Autism 


o /o\ 

0 (0) 


3 


(0.18) 


3 (0.24) 


1 


(0-07) 


Physical 














Vision (short, long sight, astigmatism and colour 


343 (22.26) a 


357 


(21.22) a 


576 (45.43 a 


602 


(43.34 a 


blindness) 














Allergic rhinitis 


ooo /oo oc\*** 
otio (^O.yb) 


494 


(29.37)*** 


ooc /OO cc\*** 

iLoo (^i^.bb) 


428 


(30.81)*** 


Eczema + other skin problem 


H OO /H H OH \ 

1 0£ (11 .81 ) 


201 


(1 1 .95) 


147 (11.59) 


144 


(10.37) 


Food allergies 


OO 1 A 00\ 

b2. (4.0^) 


89 


(5.29) 


57 (4.5) 


67 


(4.82) 


Asthma 


C"7 /Q ~7\ 

of (o./) 


83 


(4.93) 


56 (4.42) 


67 


(4.82) 


Growth problem (too short, too tall, too thin, and too 
fat) 

Chronic respiratory, lung or breathing trouble 


OO / H OCX 

30 (1 .95) 


30 


(1 .78) 


19 (1.5) 


29 


(2.09) 


OO /h o\* 
^lU (1 .O) 


39 


(2.32)* 


11 (0.87)* 


27 


(1.94)* 


Speech problems 


O/l /H CC\ 
^4 { \ .DO) 


38 


(2.26) 


14 (1.1)* 


26 


(1.87)* 


Cerebral palsy or other motor problems 


10 (0.65) 


11 


(0.65) 


10 (0.79) 


11 


(0.79) 


Vision problems (serious problem, congenital 


A A /O QH \ 

1 4 (O.yi ; 


16 


(0.95) 


16 (1.26) 


10 


(0.72) 


cataract and amblyopia, blind) 














Anaemia and other blood diseases 


a o /O ~7Q\ 

\<L (0.7o) 


10 


(0.59) 


6 (0.47) 


7 


(0.5) 


Hearing impairment or deafness 


a o /O 7Q\ 

\<L (0.7o) 


12 


(0.71) 


6 (0.47) 


7 


(0.5) 


Chronic orthopaedic, bone or joint problems 


1 (0.0b) 


2 


(0.12) 


5 (0.39) 


4 


(0.29) 


Gastrointestinal and liver problems 


c /o oo\ 
O (O.o^i) 


5 


(0.3) 


2 (0.16) 


3 


(0.22) 


Epilepsy (seizure disorder) 


O /O H 0\ 

<L (0.1 6) 


2 


(0.12) 


4 (0.32) 


3 


(0.22) 


Sleep disturbance (including obstructive sleep 


O /O A OX 

3 (0.19) 


2 


(0.12) 


2 (0.16) 


2 


(0.14) 


apnoea) 














Cardiac diseases (excluding congenital heart 


c /o oo\ 
O (O.o^i) 


5 


(0.3) 


2 (0.16) 


1 


(0.07) 


disease) 














Endocrine problems (eg, thyroid) 


o /o\ 
0 (0) 


3 


(0.18) 


2 (0.16) 


1 


(0.07) 


Diabetes 


n ic\\ 
0 (0) 


0 


(0) 


0(0) 


1 


(0.07) 


Chronic renal disease 


0(0) 


1 


(0.06) 


2 (0.16) 


1 


(0.07) 


Cancer 


1 (0.06) 


1 


(0.06) 


0(0) 


0 


(0) 


Primary immunodeficiency 


0(0) 


0 


(0) 


0(0) 


0 




Chronic rheumatic disease (eg, JIA and SLE) 


2 (0.13) 


1 


(0.06) 


1 (0.08) 


0 


s 


Congenital malformation (eg, cleft lip/palate; 


1 (0.06) 


3 


(0.18) 


1 (0.08) 


0 


,0, 


including CHD) 














*p<0.05; ***p<0.0001 different between sex in age 5-10 and 1 1- 


-14 years; a p<0.0001 


different between 


5-1 0 and 11-14 years with 


X 2 test. 



three or more comorbid physical and mental health 
conditions. For children aged 5-10 years, around 70% of 
the parents reported that their children did not have 
any physical or mental health condition, 29% reported 
that their children had one physical health condition, 
1% reported that their children had one mental health 
condition and 1.2% reported that their children had 
comorbid physical and mental health conditions. 
Fifty-two per cent of children aged 11-14 years reported 
no physical or mental health condition, 46% reported 
one physical health condition, 0.3% reported one 
mental health condition and 1.4% reported comorbid 
physical and mental health condition. Physical health 



condition was more prevalent than mental health condi- 
tion in either age group. 

Table 4 shows that in children aged 5-10 years, 2 of 5 
mental health conditions (40%) and 18 of 22 (82%) 
physical health conditions were found to have negative 
effect on various concepts of CHQ scores after adjusting 
for presence of other health conditions and potential 
confounders. The regression coefficients indicating the 
mean difference in CHQ scores between participants 
with a particular health condition and those without 
that health condition ranged from —1.1 to —53.7. The 
top three physical conditions with the most negative 
regression coefficients were chronic renal disease 
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Table 3 Number (%) of children with physical, mental 
and both health conditions 


Number of concerns 


Number of 
children (%) 


Children aged 5-10 years 




No physical or mental health 


2081 (69.2) 


condition 




One physical 


ooo (2o.o) 


One mental 


26 (0.8) 


Two conditions (one physical and 


16 (0.5) 


mental) 




Three or more conditions 


22 (0.7) 


combination of physical and 




mental health condition 




Children aged 1 1-14 years 




No physical or mental health 


1252 (52.1) 


condition 




One physical 


1106 (46.0) 


One mental 


8 (0.3) 


Two conditions (one physical and 


16 (0.6) 


mental) 




Three or more conditions 


20 (0.8) 


combination of physical and 




mental health condition 







(-53.7 on PE and -28 on PF); cancer (-28 on RP, -25 
on RB, —21.5 on PF) and congenital malformations 
(-27 on FA and -20.2 on RB) while the mental health 
condition with the most negative regression coefficients 
were behavioural problems (-25.9 on PE, -24.7 on PT, 
-22 on FA, -19 on REB, -16.3 on BE, -15.6 on RP and 
-13.8 on MH). With regard to the extent of the effect, 
asthma, growth problem and speech problems were asso- 
ciated with negative effect on eight concepts of CHQ. 
Whereas behavioural problems, allergic rhinitis, cerebral 
palsy or other motor problems on seven and eczema on 
six of CHQ concepts. 

As shown in table 5, children aged 11-14 years also 
reported were apparently less affected than younger chil- 
dren, with 3 of 5 mental health conditions (60%) and 
11 of 22 (50%) physical health conditions having nega- 
tive effect on various concepts of CHQ scores. The 
regression coefficients ranged from —1.3 to —40.5. The 
top three physical conditions with the most negative 
regression coefficients were congenital malformation 
(-40.5 on BP); diabetes (-34.3 on GH) and cardiac dis- 
eases (—23 on FA and —18.6 on MH). Behavioural 
problem was also the mental health condition having 
the most negative regression coefficient. For the extent 
of effect, growth problem was associated with negative 
effect on five concepts of CHQ followed by mild vision 
problem and behavioural problems on four concepts. 

Table 6 showed the different CHQ scores for health 
concepts in children of the two different age groups. 
For single health condition, children reported either 
one physical or one mental condition were compared 
with children reported neither physical nor mental 



problem. For comorbid health conditions, children 
reported one physical and one mental health condition 
and children reported three or more comorbid physical 
and mental health conditions were compared with chil- 
dren reported either one physical or one mental 
condition. 

For children aged 5-10 years, MANO\A showed a sig- 
nificant effect of physical and mental health condition 
on different scores for CHQ concepts (F(24, 5746)=3.76, 
p<0.0001). There was an apparent, yet statistically not 
significant trend that those with isolated mental health 
problem had the lowest scores across all concepts of 
CHQ among the three groups (table 7). Post hoc tests 
using a significance p<0.01 demonstrated that children 
with isolated mental condition reported significantly 
lower scores in 2 (REB, BE) of 12 concepts than those 
with isolated physical condition and those without any 
reported health condition. Children with isolated phys- 
ical condition reported significantly lower scores on 2 
(BE and PT) of 12 concepts than those without any 
reported health condition. Significant impact of physical 
and mental health condition on scores for CHQ con- 
cepts was also observed in children aged 11-14 years (F 
(22, 4058) =3.45, p<0.0001). Similar to the younger age 
group, there was an apparent but statistically non- 
significant trend that those with isolated mental health 
condition had the lowest scores across all concepts of 
CHQ except in RE (table 7). Compared with children 
without any health condition, children with isolated 
physical condition reported significantly lower scores on 
5 (PF, BP, RE, BE and FA) of 11 concepts and children 
with isolated mental condition reported significantly 
lower score in RE (p<0.01). 

Table 8 showed the MANO\A and post hoc test results 
for the effect of comorbid physical and mental health 
conditions on scores of CHQ concepts in the children 
of the two different age groups. MANOVA showed a sig- 
nificant effect of comorbid physical and mental health 
conditions on scores of CHQ concepts in both children 
aged 5-10 years (F(241 786)=2.85; p<0.0001) and in chil- 
dren aged ll-14years (F(221 970)=1.67; p<0.02777). 
For the younger age group, post hoc tests demonstrated 
that children with three more comorbid physical and 
mental health conditions reported significantly lower 
scores in 7 of 11 CHQ concepts (GH, PF, BP, REB, FA, 
PE and PT) than those with one physical or one mental 
health condition; and one (BP) of 11 CHQ concepts 
than those with two comorbid physical and mental 
health condition. For children age 11-14 years, those 
with three or more comorbid physical and mental 
health conditions reported significantly lower scores in 
1 of 11 CHQ concepts (RE) than those with one phys- 
ical or one mental health condition. 

DISCUSSION 

To the best of our knowledge, this is the first study of 
the association of physical and mental health conditions, 
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Table 4 Mean difference in health-related quality of life concepts scores among children aged 5-10 years with specific mental or physical health conditions 



Predictors 



GH PF 



RP 



BP 



REB BE 



MH 



SE 



FC 



PE 



PT 



Total 
domains 



Mental 
Behavioral problems 
Attention deficit hyperactivity disorder 
Anxiety problems + Depression 
Autism 

Developmental delay or mental retardation + Learning 
problems 
Physical 
Chronic renal disease 
Cancer 

Congenital malformation (eg, cleft lip/palate; including CHD) 
Epilepsy (seizure disorder) 

Sleep disturbance (including obstructive sleep apnoea) 

Endocrine problems (eg, thyroid) 

Cardiac diseases (excluding congenital heart disease) 

Cerebral palsy or other motor problems 

Anaemia and other blood diseases 

Hearing impairment or deafness 

Growth problem (too short, too tall, too thin and too fat) 

Chronic respiratory, lung; or breathing trouble 

Asthma 

Speech problems 
Eczema + other skin problem 
Food allergies 
Allergic rhinitis 

Vision (short, long sight, astigmatism and colour blindness) 

Chronic rheumatic disease (eg, JIA, SLE) 

Gastrointestinal and liver problems 

Chronic orthopaedic, bone, or joint problems 

Vision problems (Serious problem) 

Diabetes 



-15.6 



-28 
-21.5 



-6.6 -6.3 



-28 



-17.9 

-9.4 

-9.4 



-5 -4.2 -5 



-3.9 



-7.9 
-6.4 

-2.7 



-6.9 



-19 -16.3 
-9.4 



-25 
-20.2 

-23 
-19 

-10.2 -15.5 



-4.8 



-8.7 
-3.5 -2.4 



-1.3 -1.4 -1.4 



-13.8 -22 
-6.3 



-27 



-12.7 



-6.3 



-3.9 
-4.5 
-4.6 
-2.4 

-1.2 
-1.9 



-7.3 -7.9 

-6.3 
-4.9 



-3.7 -; 



3.7 -3.9 
-4.8 -8.3 
-3.4 

-1.5 

-1.1 -1.3 



-25.9 -24.7 7 
2 
0 
0 
0 



-53.7 



-18.5 
-20.2 



-6.8 



-5.6 



-6.9 

-6.3 

-6.6 

-12.3 

-3.7 

-2.2 



-21.2 



-9.8 

-7.5 

-6.3 

-12.8 

-3.4 

-2.1 



2 
3 
2 
2 
3 
2 
1 
7 
1 
1 
8 
4 
8 
8 
6 
1 
7 
3 
0 
0 
0 
0 



All figures displayed are statistically significant at the 0.05 level. 

BE, general behaviour; BP, bodily pain; CHD; congenital heart defects; FA, family activities; FC, family cohesion; GH, general health; JIA, juvenile idiopathic arthritis; SLE, systemic lupus 
erythematosus; MH, mental health; PE, parental impact-emotional; PF, physical functioning; PT, parental impact-time; REB, role functioning-emotional and behavioural; RP, role 
functioning-physical; SE, self-esteem. 



Table 5 Mean difference in health-related quality of life concepts scores among children aged 1 1-14 years with specific mental or physical health conditions 



Predictors 



GH 



PF 



RP 



BP 



RE 



RB 



BE 



MH 



SE FA FC 



Total 
domains 



Mental 

Behavioral problems -1 1 .0 

Attention deficit hyperactivity disorder 
Anxiety problems + depression 
Autism 

Developmental delay or mental retardation + Learning problems -8.9 
Physical 
Chronic renal disease 
Cancer 

Congenital malformation (eg, cleft lip/palate; including CHD) 
Epilepsy (seizure disorder) 

Sleep disturbance (including obstructive sleep apnoea) 

Endocrine problems (eg, thyroid) 

Cardiac diseases (excluding congenital heart disease) 

Cerebral palsy or other motor problems 

Anaemia and other blood diseases 

Hearing impairment or deafness 

Growth problem (too short, too tall, too thin and too fat) -7.8 
Chronic respiratory, lung; or breathing trouble 

Asthma -4.9 

Speech problems 

Eczema + other skin problem 

Food allergies 

Allergic rhinitis 

Vision (short, long sight, astigmatism and colour blindness) 
Chronic rheumatic disease (eg, JIA and SLE) 
Gastrointestinal and liver problems 
Chronic orthopaedic, bone or joint problems 
Vision problems (serious problem) 

Diabetes -34.3 



-13.0 -23.7 -19.5 



-16.2 



-14.3 



-14.2 



-10.0 



-40.5 



-18.6 -23 



-14.1 



-6.1 



-9.7 



-2.2 
-1.6 



-10.2 



-4.1 
-2.0 



-18.0 



-3.2 -1.9 



-21.2 -21.3 



-8.0 



-5.5 
-1.4 

-2.4 
-1.3 



-7.0 



-3.6 
-9.2 
-2.4 

-2.4 
-1.3 



-6.9 



All figures displayed are statistically significant at the 0.05 level. 

BE, general behaviour; BP, bodily pain; CHD, congenital heart defects; FA, family activities; FC, family cohesion; GH, general health; JIA, juvenile idiopathic arthritis; SLE, systemic lupus 
erythematosus; MH, mental health; PE, parental impact-emotional; PF, physical functioning; PT, parental impact-time; REB, role functioning-emotional and behavioural; RP, role 
functioning-physical; SE, self-esteem. 
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Table 6 Child Health Questionnaire (CHQ) scores across physical or mental and comorbid health conditions 



Single health condition 



Comorbid health conditions 



*No physical 
or mental 



One 

physical 



One 
mental 



*One physical 
or mental 



One physical 
and one mental 



Three combine 
conditions 



Age 5-1 0 years 














General health 


70.0 


69.8 


64.8 


69.6 


68.1 


57.1 


Physical functioning 


94.8 


94.4 


88.9 


94.2 


90.0 


84.9 


Role functioning — 


95.5 


95.0 


89.1 


94.9 


88.9 


90.5 


physical 














Bodily pain 


96.6 


95.5 


93.1 


95.5 


97.3 


84.8 


Role functioning — 


94.3 


93.5 


77.8 


93.1 


84.4 


76.2 


emotional and 














behavioural 














General behaviour 


83.4 


81.1 


72.8 


80.9 


79.2 


73.7 


Mental health 


85.7 


85.0 


82.5 


85.0 


89.3 


77.9 


Self-esteem 


69.7 


68.4 


66.0 


68.3 


69.3 


62.1 


Family activities 


93.4 


91.8 


88.0 


91.7 


88.1 


79.0 


Family cohesion 


75.6 


74.9 


68.3 


74.7 


70.3 


69.5 


Parental impact — 


80.3 


78.5 


70.8 


78.3 


75.0 


57.5 


emotional 














Parental impact — time 


87.5 


84.5 


76.9 


84.3 


77.0 


61.4 


Age 11-14 years 














General health 


69.4 


68.9 


64.8 


68.8 


69.4 


63.5 


Physical functioning 


89.6 


87.4 


88.4 


87.4 


74.8 


76.8 


Role functioning — 


93.9 


91.9 


76.2 


91.8 


90.0 


76.8 


physical 














Bodily pain 


91.6 


88.7 


82.9 


88.7 


96.0 


90.0 


Role functioning — 


90.3 


87.6 


66.7 


87.4 


83.3 


67.7 


emotional 














Role functioning — 


92.9 


90.6 


81.0 


90.5 


90.0 


76.8 


behavioural 














Behaviour 


90.1 


88.4 


79.3 


88.3 


85.9 


84.2 


Mental health 


79.7 


79.4 


91.3 


79.5 


76.1 


70.2 


Self-esteem 


66.6 


67.0 


69.9 


67.0 


60.0 


68.3 


Family activities 


92.4 


90.2 


91.1 


90.2 


93.8 


81.1 


Family cohesion 


68.8 


67.4 


62.9 


67.4 


71.0 


68.6 



*Reference group. 



either individually or comorbidly, on the GH and well- 
being of Chinese children in a representative population 
sample. We show that the QpL of the participants and 
their parents are affected in multiple concepts in the 
presence of significant health problems. Children with 
an isolated mental health problem are apparently more 
affected than those with an isolated physical health 
problem. Having more health problems concurrently is 
associated with worse QpL. As CHS included a fairly rep- 
resentative sample of the target population 3 ; thus the 
result could be generalised to children aged 5-14 in HK. 

Mild-to-moderate vision problems, allergic rhinitis, 
eczema, food allergies and asthma were the top five 
health conditions reported in both age groups. Our 
results supported a local study which showed that the 
prevalence and progression of myopia in HK school- 
aged children was much higher than children in 
Western countries. 7 While there is evidence supporting 
genetic influence, the rapid increase in prevalence of 
myopia in Chinese children over past few decades 



suggested an important interplay of environmental 
factors. 8 9 Yet studies that tried to elucidate these envir- 
onmental factors, such as accommodative demand asso- 
ciated with near-work tasks such as schoolwork, yielded 
mixed results. 10 More research in this area is warranted 
for disease prevention. We found that allergic rhinitis 
was highly prevalent in children in HK, being the 
second commonest chronic health condition. Previous 
ISAAC study showed that prevalence of allergic rhinitis 
in children aged 6-7 years in HK ranked the second 
highest among the participating cities or countries. 11 
The high prevalence of allergic rhinitis was postulated to 
be related to outdoor environmental pollutants in our 
locality. 12 

ADHD was the most commonly reported mental 
health problem in both age groups. While our results 
concurred with recent studies from other countries such 
as Australia and the USA, 13 14 which also showed that 
ADHD was the most prevalent mental health problems 
based on parent-report, our prevalence was much lower 
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Table 7 Effect of single physical health condition or mental health condition on Child Health Questionnaire (CHQ) scores for 


children age 5-10 and 11 -14 years 






Post hoc tests (p < 0.01) 


Age 5-10 years (CHQ PF50) 




F(24, 5746) = 3.76; p< 0.0001 


Role functioning-emotional and behavioural 


0 vs2 


1 vs2 


General behaviour 


0 vs 1 ,2 


1 vs2 


Parental impact-time 


0 vs 1 




Age 1 1-14 years (CHQ CF87) 




F(22, 4058 ) = 3.45; p <0.0001 


Physical functioning 


0 vs 1 




Bodily pain 


0 vs 1 




Role functioning-emotional 


0 vs 1 ,2 




Bodily pain 


0 vs 1 




Family activities 


0 vs 1 




0, No physical or mental health condition; 1, one physical; 2, one mental. 




Results were adjusted for sex, age, parents' marital status, parents' employment status and parents' educational level. 









(ranged from 4.8% in Germany between 2003 and 2006 
to 9.5% in the USA in 2007). 15 Whether the observed 
difference is due to cultural acceptance or genetic pre- 
disposition awaits further evaluation. 

Our study showed that our child population has been 
enjoying fairly good health with low reported prevalence 
of many physical and mental diseases, which was not 
unexpected as in many developed countries or cities. 
Nowadays, the concepts of highest attainable standard of 
health is not limited to improved survival, free of 
disease, the ability to perform daily activities but to well- 
being and QpL. In children and adolescents, HRQoL is 
a multidimensional construct covering physical, emo- 
tional, mental, social and behavioural components of 
well-being as perceived by the children and adolescents 
or their parents. The definition of HRQoL used for 
adults thus cannot be directly applied to them. 
Although there were concern whether children and ado- 
lescents could reliably express their own opinions, atti- 
tudes and feelings about HRQoL in the past, QpL 
questionnaires in children and adolescents have been 
increasingly developed, validated and shown that 
children and adolescents are able to report on their 



well-being and functioning. 16 In fact, our study might be 
one of the largest studies using a child self-report QoL 
measure in a population based study and it supported 
the adoption of child self-report QoL questionnaire in 
addressing the issue of HRQoL in children and adoles- 
cents in the future. The use of both child self-report 
when age warranted and parent reported for younger 
ages within a study with fairly concurrent result is also a 
substantial strength of our study. There have been 
several studies showing the impact of individual health 
conditions on child health and well-being compared 
with healthy children using either a generic or specific 
type of QoL questionnaire. 17-22 A generic instrument 
allows comparison across children with different health 
conditions and healthy population samples while a 
disease-specific type can enhance sensitivity for concepts 
relevant to a particular health condition. However, 
studies comparing QoL across different health condi- 
tions were difficult to conduct. Most studies that 
adopted generic questionnaires such as CHQ or PedQL 
would thus examine patients of a specific health condi- 
tion with healthy population samples in a single study 
and then compare other health conditions using the 



Table 8 Effect of comorbid physical health conditions and mental health conditions on Child Health Questionnaire (CHQ) 
scores for children age 5-10 and 1 1-14 years 

Post hoc tests (p < 0.01) 



Age 5-10 years (CHQ PF50) 

General health 0 vs 2 

Physical functioning 0 vs 2 

Bodily pain 0 vs 2 

Role functioning-emotional and behavioural 0 vs 2 

Family activities 0 vs 2 

Parental impact-emotional 0 vs 2 

Parental impact-time 0 vs 2 

Age 1 1-14 years (CHQ CF87) 

Role functioning-emotional 0 vs 2 



F(24, 1786) = 2.85; p< 0.0001 



1 vs2 



F(22, 1970) = 1.67; p = 0.0277 



0, One physical or one mental health condition; 1 , one physical and one mental; 2, three combine conditions. 
Results were adjusted for sex, age, parents' marital status, parents' employment status and parents' educational level. 
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existing database. Limitations included retrospective 
nature of comparison groups and failure to adjust or 
match the demographic characteristics across the 
groups. Our large population study partially reduced 
these limitations although caution needs to be exercised 
when interpreting the result of health conditions of very 
low prevalence. Our study showed that children with 
either mental or physical health conditions reported 
lower scores across more than one concept of CHQ that 
measure physical or psychosocial functioning. Chronic 
renal diseases, cancer and congenital malformation had 
the most significant negative effect on health-related 
QpL in children aged 5-10 years. The respective health 
conditions in children aged 11-14 years were congenital 
malformation, diabetes and cardiac diseases. Our study 
was similar to the findings of a recent cross-sectional, 
multicentre cohort study. It showed that children aged 
2-18 years with renal dialysis had the lowest scores of all 
three concepts of PedQL when comparing with those 
with liver transplant, renal transplant, juvenile rheuma- 
toid arthritis, type 1 diabetes, cancer in remission and 
cardiac disease. 23 

We found that children aged 5-10 years with an iso- 
lated mental health problem appeared to be more 
affected in their QpL when compared with either 
normal or children with an isolated physical health 
problem. In particular, the scores in concepts that mea- 
sured general behaviour and role functioning in emo- 
tions and behaviour were significantly lower. Our result 
is consistent with previous studies in Western popula- 
tion. 24 Of interest, parents of children with isolated phys- 
ical health conditions reported statistically significant 
lower scores in concept that measured parental impact 
on time but not for those parents with isolated mental 
health conditions. Such a trend was not observed in 
older children who reported CHQ scores by themselves. 

Older children with an isolated physical health condi- 
tion seemed to be more affected than those with an iso- 
lated mental health condition. The former had lower 
scores in concepts that measured physical health 
aspects, mental health aspects and family impact related 
to activities while the latter had lower score in concepts 
that measure role functioning — emotional only when 
compared with those without any. Unexpectedly, there 
were apparent higher scores in concepts that measured 
mental health, self-esteem and family impact on activ- 
ities in those with isolated mental condition. We believe 
that the observation could be due to the small number 
of children with an isolated mental health problem that 
might have skewed the result rather than being a 
genuine effect. 

Our study also supported other studies 7 11 which 
reported that having a greater number of health pro- 
blems is associated with poorer QoL across different 
CHQ concepts. The effect was more prominent in our 
children aged 5-10 years. Those with three or more 
comorbid health conditions were significantly more 
affected than those with two health conditions in one 



concept and those with only one health condition in 
seven concepts. In older children aged 11-14 years, 
those with three comorbid health conditions were sig- 
nificantly more affected than those with one health con- 
dition in one concept only. 

There were limitations to our study which require atten- 
tion regarding drawing conclusions: first, we used parental 
reports of physician diagnosed health conditions to esti- 
mate the prevalence. The findings may be different from 
the reported prevalence by physicians; however, parental 
reports have been widely adopted in population health 
study. Moreover, previous studies showed that self-report 
measures of health conditions are fairly accurate. 25 Our 
results also concurred favourably with previous local 
condition-specific prevalence studies. 7 11 We did not 
attempt to analyse individual health conditions. For some 
very low prevalent health conditions such as diabetes, 
rheumatic diseases, the results are based on a small sample 
size. Second, we could not ensure absolute confidentiality 
in children aged 10-14 years who reported CHQ them- 
selves due to in general small household size in our local 
population. The possibility of over-rating certain health 
concepts such as family activities, family cohesion could 
not be completely ruled out. Lastly, while our study sug- 
gests that there may be possible cultural differences in 
disease acceptance and perception of QoL between our 
HK Chinese and Caucasians, it may not be directly applic- 
able to Chinese elsewhere as the living environment and 
standards, societal influence, social values, etc are 
different. 



CONCLUSION 

Our study shows important information concerning the 
prevalence of different health conditions and its associ- 
ation on the QoL in a representative sample of Chinese 
children in HK. The information may be used for com- 
paring the impact of various conditions and for meas- 
urement of the impact of having more than one 
condition on health and well-being so as to provide a 
surveillance framework for promotion and preventive 
health programmes. 
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